Protoplasts of two different auxotrophic mutants of Streptomyces lavendulae were fused with polyethylene glycol (PEG) 1000, and allowed to regenerate on selective media. Prototrophic colonies overwhelmed other types of recombinants on any selective media. These prototrophic strains were stable after successive isolation. These results suggest that stable diploid cells were formed by cell fusion, which differed from the case of S. coelicolor.
Media and Solution
The mutants were maintained on Bennet agar medium. Bennet and GAA agar medium were used as complete and minimal medium, respectively.15) R2A selective regeneration medium was substituted L-alanine for L-proline in R2 medium16), and Casamino acid was removed.
Protoplast Formation and Fusion Process
Protoplasts were prepared by the procedure of OKANISHI et al. 16 ) Two strains were grown by shaking in medium GGCY21) containing I % glycine until the transition phase between the exponential and stationary growth phase occurred. The mycelia were washed with 0.3 m sucrose and once with 0.3 M sucrose supplemented with 25 ms MgCl2 and 25 mm Ca(CO3)2, and suspended in 3 ml of 5 mg/ml lysozyme in medium P.16) Incubation was carried out at 30°C for I to 2 hours and 4 ml of medium P was added. The protoplast suspensions were filtered through non-absorbant cotton wool and through 5 um Nucleopore filter. The protoplasts were collected by low speed centrifugation and washed 2-3 times with medium P. Protoplast fusion was followed by HOPWOOD and WRIGHT.10) The protoplast suspensions of two strains were mixed in different ratios and the mixture was centrifuged. The pellet was resuspended in small volume of medium P and mixed with 0.5 ml of 40 % (w/v) of PEG 1000 and 8 % (w/v) DMSO in medium P. After 2 minutes, 0.5 ml of 20% PEG was added to the suspension and, after 3 minutes, 2 ml of medium P. The suspension was collected by low speed centrifugation, resuspended and diluted THE JOURNAL OF ANTIBIOTICS MAR. 1982 with medium P. The diluted protoplasts were plated onto R2A with or without growth requirements.
Genetic Analysis
Prototrophic strains grown on R2A selective medium were further analyzed the stability of genotype. After the prototrophic cells were grown by shaking in Tryptic Soy Broth (Difco Lab.), the mycelia were fragmented by Polytron (Kinematica) and plated onto Bennet agar medium.
If the cells could form spores, the spores were replica-plated to various selective media to characterize the genotype of the progeny.
Assay of B-Lactamase
The assay of B-lactamase activity was done as described before.14)
Results
Initially, protoplasts were regenerated on medium R2. As the medium R2 contained 0.01%
Casamino acid, contaminated mycelia and non-fused protoplasts (parental cells) were grown. As it was troublesome to select out fused cells among many parental cells, we used selective medium R2A. R2A
has the same components as R2 except that Casamino acid is omitted and proline is replaced by alanine.
The latter modification was done because F11-EI required proline. The protoplasts of S55-B1 derivatives regenerate well on R2A as well as on R2. The three parental strains showed different characteristics of protoplast formation and regeneration. Strain Fl I-E 1 formed protoplast well, but the efficiency of regeneration was rather low. On the contrary, incomplete protoplasts were seen in 11-3, although the efficiency of regeneration was fairly good. Strain E22-L2 formed complete protoplasts at a low frequency and regeneration was good. Therefore we fused protoplasts of these strains with several mixing ratio. Table 1 Table 2 . For example, wild-type cells were isolated more frequently than his cells even on R2A medium supplemented with histidine. These results strongly suggest that the prototrophs were caused not by reversion but cell fusion. If reversion was the case, his or pro cells should overwhelm the wild-type cells. In the fusion of 11-3 and Flt-El, there was no non-selective marker on 11-3, and another type of fusion was done between Fll-El and E22-L2, met thr. Table 3 showed the result, and again, most part of the fused clones were shown to be wild-type cells. As mentioned above, fusion of protoplasts of These results declared that the high frequent isolation of wild-type cells after protoplast fusion was common phenomena in S. lavendulae S55-Bl.
The characteristics of the prototrophic colonies derived from the fusion between F11-El and 11-3
were examined. The parental 11-3 was one of the pleiotrophic mutants which were frequently isolated from many streptomycetes strains.14,15) It lost spore and aerial mycelia formation and also pigment production. It concomitantly showed very low B-lactamase activity in E medium14) (Fig. la) compared Mixing ratio of F11-E1/11-3 was 0.053. with parental S55-B1 cells, the enzyme activity of which is 2-.3 unit/ml at its maximum. Another parental strain Fl I-El formed aerial mycelium but poor spores. The B-lactamase activity of F11-El was low as well (Fig. I a) . The wild-type strain after PEG treatment showed two type of cell morphology.
One had the ability of spore formation and pigment production, and the other was negative in both ability.
The typical examples of B-lactamase activities in E medium were shown in Fig. lb . Some clones had the same pattern with F11-E1 but the other showed higher B-lactamase activity than either of the parental strains. Most of the his and pro strains scarcely had spores and pigment, and B-lactamase activities were almost similar to that of F11-E1.
One exception was the case of pro19, which had no Blactamase activity at all.
To determine whether the prototrophic colonies were stable or not, they were recloned and further examined the genotypes. Among the wild-type clones tested, there appeared no parental type. 
